Comparison of the anti-amyloidogenic effect of O-mannosylation, O-galactosylation, and O-GalNAc glycosylation.
Our aim was to explore the effects of functional groups at carbon-2 (C2) of a sugar on the conformational properties of the peptide backbone. Three monosaccharides, mannose, galactose, and N-acetylgalactosamine (GalNAc), were added separately to the serine side-chain of a hamster prion peptide because it is a sensitive model for comparing the effect of protein modification on the conformational properties of the polypeptide chain. In buffer, this prion peptide goes through a gradual coil-to-β structural conversion and forms amyloid fibrils slowly during incubation. Our results showed that a sugar with an N-acetyl amino group in the equatorial configuration (GalNAc) or with a hydroxyl group in the axial configuration (mannose) on C2 had a greater inhibitory effect on the amyloidogenesis of the prion peptide than a sugar with the hydroxyl group in the equatorial configuration (galactose). We suggest that galactosylation has less effect than mannosylation or GalNAc glycosylation on promoting turn formation at the glycosylation site and on inhibition of amyloidogenesis. The anti-amyloidogenic property of mannose implies that protein mannosylation has an anti-aggregation function.